Gu has derived a representation formula for stationary surfaces in the 3-dimensional Minkowski space using the Legendre transformation. By a different method, we generalize his results to any Minkowski spaces.
Introduction. Given a differentiable map /: (M\, g\)^(M 2 , gι)
between two manifolds with nondegenerate (definite or indefinite) metrics, its energy is defined as A critical point of this energy functional is called a harmonic map. Let [Mi, £2) be any Minkowski space, [M\, g\) an immersed submanifold of Mi such that the induced metric £1 is nondegenerate except possibly on a subset of codimension at least one. Let /: M\ --> M 2 be the inclusion map. Then its energy is still well defined. If / is a critical point for the energy (i.e., the mean curvature vanishes), M\ is called a stationary submanifold in the Minkowski space M 2 if M\ has real dimension two, then we call it a stationary surface, since in general it is not extremal-neither minimal nor maximal. Although minimal surface theory in Euclidean spaces has been studied for hundreds of years, the analogous stationary surface theory in Minkowski spaces only has a very short history. Suppose p is a point on the surface S in a Minkowski space. We call p an elliptic, hyperbolic, parabolic point if the induced metric on S at p is definite, indefinite but nondegenerate, degenerate respectively. A powerful tool to study the stationary surface is to use isothermal coordinates, whose existence is well-known. At a hyperbolic point, if the metric is written as ds 2 = fix, y) dx dy, then (x, y) are called characteristic coordinates. This paper is inspired by Gu's work [1] and [2] , of which many ideas are carried on here. be the real and complex null cones. We will see that stationary surfaces are equivalent to maps into null cones.
A. Elliptic stationary surfaces. 
= X(0) + Γ Y(x) dx + Γ Z(y) dy.
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This proves formula (5). Since (x 9 y) are characteristic coordinates, the images of Y and Z lie in
Since X is an immersion, (7) holds. Conversely, it is straightforward to derive (8) from (5), (6) is a stationary immersion. In elliptic case, (x 9 y) are the isothermal coordinates; in hyperbolic case, (x 9 y) are the characteristic coordinates. Moreover, every elliptic or hyperbolic stationary surface comes from this manner.
This statement shows that the stationary surface is heavily related to the null cone. Proof. Suppose at some point p e γ, Then there exists a local frame {e\ ,ej) in a neighborhood of p on the surface, such that {^i 9 fy) = 0 everywhere, e\ is tangent to γ on γ.
Then by integration, we can find a set of local coordinates (u 9 v) in a neighborhood of p, such that, the metric can be written and the curve γ is v = 0.
We have the following information
EφO, G = 0ony, F = (X u ,X Ό )=0.
Since X is stationary, AX = 0 (away from the 7). Since where /}, for all j, are analytic functions. The "generated surface" X Uγ UY either degenerates to y, or becomes a surface with the induced metric form identically vanishing. Therefore we must exclude this case. 
Therefore X u y U Γ is first a continuous surface in a neighborhood of y. After applying a rotation in the ambient space R m+n , the hyperbolic part X can be locally written as a graph
where / is a vector-valued analytic function. It falls into an identity if we plug in
by (10). Since everything is analytic, it also holds for θ, ισ) , ... , x m +«(δ, *<?)),
i.e., the elliptic part Y can also be expressed as the same graph (14). Thus we verified that X UγuY is an analytic surface. Finally, the induced metric is
2 ) (on elliptic part), 
γ(θ) = (χ{θ), y(θ), J yjx
Then γ is a non-straight analytic null curve in R 2 > 1 , from which one can construct a mixed stationary surface in R 2 ' 1 by (10) and (11). This generalizes Gu's construction in [2] , where an extra condition that the plane curve has positive curvature is required. It is elliptic on x| + x\ > 1, hyperbolic on x\ + x\ < 1.
In particular, if a = 2, this is the mixed stationary surface The Supporting Institutions listed above contribute to the cost of publication of this Journal, but they are not owners or publishers and have no responsibility for its content or policies. 
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